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Fruit rot management
Erika Saalau Rojas
Extension Plant Pathologist
UMass Cranberry Station
East Wareham, MA
Bravo – Chlorothalonil
(F. Caruso 2010 Results)
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Caruso (MA) Bravo/Chlorothalonil samples
LOC PHI PPM # Apps LAD
MA 77 0.026 3 06/29/10
MA 77 0.042 3 06/29/10
MA 77 <0.01 ppm 3 06/29/10
MA 77 0.016 3 06/29/10
MA 77 0.02 2 06/29/10
MA 77 <0.01 ND 2 06/29/10
MA 77 0.008 1 06/29/10
MA 77 0.044 1 06/29/10
MA 88 <0.01 ppm 2 06/18/10
MA 88 0.014 2 06/18/10
MA 88 <0.01 ppm 1 06/18/10
MA 88 0.008 1 06/18/10
MA 97 <0.01 ppm 1 06/09/10
MA 97 0.034 1 06/09/10
50% of detections >0.01 ppm
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The new MRL essentially eliminates 
Bravo for fruit rot control
Efficacy – the overall effect of a fungicide on the level of 
disease
In order of efficacy (best to worst): 
– Chlorothalonil - Bravo, Equus, Echo
– EBDC’s – Manzate, Dithane, Roper
– Prothioconazole – Proline
– Fenbuconazole - Indar
– Azoxystrobin - Abound 
– Ferbam
– Coppers – Champ, Kocide
Fungicides available for fruit rot
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Bravo (and many 
others)
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Only 4 effective fungicides against 
fruit rot 
Why do fungicide applications fail?
• Fungicide ineffective against pathogen
• Improper timing
• Poor coverage / application method
• Fungicide resistance
Fungicide resistance
Fungal pathogen= less sensitive to fungicides
Heritable trait= resistant population builds up
Single-site fungicides pose a higher risk
Indar
Abound
Proline
Risk factors
• Pathogen diversity
• Single-site fungicides
Efficacy – the overall effect of a fungicide on the level of 
disease
In order of efficacy (best to worst): 
– Chlorothalonil - Bravo, Equus, Echo
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– Coppers – Champ, Kocide
Fungal cell
Chlorothalonil and mancozeb
FRAC codes M5 and M3
Multi-site: multiple targets (enzymes, metabolic pathways, 
spore germination, toxic to cell membranes)
FRAC code
Fungicide Resistance Action Committee
Classifies fungicides by mode of action  
FRAC code
Fungicide Resistance Action Committee
Groups fungicides according to their mode of action
Different FRAC codes represent 
different modes of action
Fungal cell
QoI (Strobilurins)
FRAC code 11
Mitochondrion 
(energy)
Single-site: target the mitochondrion
FRAC code 
GROUP 11
Different trade names, same mode of 
action
DMI fungicides
FRAC code 3
Single-site: target the cell membrane

Single-site: target the cell membrane
FRAC code 
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Applications
Areas with moderate to high fruit rot
The # of out-of-bloom applications may depend on cultivar
More resistant:
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(Bravo or Mancozeb)
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Areas with moderate to high fruit rot
Mancozeb (e.g., Dithane and Manzate) can affect fruit 
color and fruit size (long-term)
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If spraying 2 mancozeb~ first application can be In bloom
Next targets?
Indar
EBDCs
Bravo
Proline
Opportunities
• Focus on proper timing and coverage of fungicide apps
• Cultural practices 
– Monitor weather conditions (e.g., KQF & scald)
– Avoid pathogen buildup (e.g., trash flood)
– Late water(?)
• Plant health and IPM (Integrated Pest Management)
– Drainage
– Nutrition
– Weed/insect control
Summary
• Newer fungicides= higher risk of resistance
• Resistance management= fungicide durability
• Alternate/mix modes of action (use FRAC codes)
• End of season= multi-site fungicide application
• Integrated Pest and Disease Management

